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PO R B i Be, D)1 HEZE 625014

WE: NUFFEYI KM (nano-selenium, Nano-Se) X 7 I 2L 18 £f1 (Schizothorax prenanti)4: K PERE . LA ALY . 17 A= 1k
Bhn MR AL PERE RS2 MR, FE BRI R 43 VR 0.0 mg/kg. 0.2 mg/kg . 0.4 mg/kg. 0.8 mg/kg ZIKAMN, 43 i i
TR M (98.75£5.74) g WIFF D2 E ta 8 il . Z5 R, Sxt a4 M b, S IR G0 750 B 40 S 24 18 im 5 1 8 £ 1)
EH AR R MRS R, FRARERL R BU(P<0.05), HARESAN 0.4 mg/kg F1 0.8 mg/kg 4 Al 2 08 i 5% 10 2408 i K 1,
PR LA LR 13 A (P<0.05), W 4b, 9KAfi4s F B R S ERE . BB E A H I =l o, AL
A BTG R3S 2 T, T A AR A i B FRR(P<0.05). HARTR AN 0.4 mg/kg F 0.8 mg/kg AR, 1L
A I G S A i T R HORER AN 0.8 mg/kg BUANKAT, LT — APk LA TG AR UL PR TG S R
(P<0.05). Zi b, 7EMRHEFF DR MM AR E T « BOE LA & T LR & s P A e RE Dy T, 3 FioRl ek 9 44 KAl
BIreae T — @ MR, T4 e A KR R SR A, 35 5% 1 240 o 1Rkt ih 9 oK il el A el 0.52
mg/kg, L5675 EXT AR PERE NPT AILRE T BsE ), HERR ST 1 24 iR R AR A AR N 0.5 mg/kg.

KB GOKAN; 5T RE A A RMERE ALRRY; PR

FESHES: S963 HRFRERD: A

Bt 5 AL 2 2 BF R, K= IRt s
Ji&, AHLJR K™ FRFH Y 5 % BE XA 7= A T E Y
W Ty, AR RCPIRE I T R, T4 G YL
W, Atk E Rk, ifiSe) e A
S5y Aw it R, IF B2 S B H R
A AL Wi (glutathion peroxidase, GSH-Px)%% 140
e 1 A o BTN W R e o O g i K T
T B M v 4 B EEIDY W AT AL HLIE X
(R EL . WAEREL . & @i ey . S FA
DINIE N AV IR TR <N O T A ) =N IR T AW )
PR AE, T ELATAE S A Wk B RSSO ok B 22 T i) 22
SRREAE W P, Ca W R, 1T 6
(Oncorhynchus mykiss)H, 4 ALAR L TCHLARG H A
B A AR s v, 7E 37 A (Carassius aura-

kS B HA: 2019-10-22; &3 HHA: 2020-01-12.

NEHS: 1005-8737-(2020)06-0682—10

tus gibelio)d, 40 Kiili 5 A HLARG (11X 85 28R ) AH Eb,
e AR 5 LR 25 4207 10 S A 3% ). Zhang 251 1
NERRERETE L IR A P B S IR R ST R,
KR g P A T AR R 44 . 44 2K il (nano-selenium,
Nano-Se)VE R —F gk B, #iie—MBAE 80 nm
P, BEHERmAR ., RmiEtethoz . A9
I 8 R0 A S e v DA B e 4 vk R T A2 1) ok
(eI St

5% I 24 i 1 (Schizothorax prenanti)J2& H [E 4
A&, J& R (Cyprinidate), 4 FKHEf,
SRV 3 B HE S B —Fh T 4 K PR A £ 260
HAmasE, HREE, B0 25 mAaAe
FRRIWIR, =23 RIHE N E %, EFRHE
ARG 2URIED, S R RITR X — 5t 8

HEWB: AT E ST AT H(Q019YEN0048); PUJI Al K 2F<2117 T AR 3R H (2016)(03571650).
EER N FEL(1993-), &, WELBIFTE, EZUFIEH 10 IR E R . E-mail: 2258110641@qq.com
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Yrge IR, 5 12U o A TR s i kU0 | Rl
O3 S T 7 £0 2505 T AR DG 9, nanfiqm st
FRRE, SEERMRRIAIXT L, PRHE N 0.6 mg/ke
fifi J5i, & ffi(Ctenopharyngodon idellus)i 4 e A4 K
IR T 28.37%, HARNLP A A i
5. Ashouri 25U IF S LB AL AN 0.5 mg/kg
1.0 mg/kg KA}, #E(Cyprinus carpio)f # %
oo R4 G 1K, LA R g K G R i
0.5 mg/kg B, SIS A HM =B & T, b
A WA ESIN 0.125 mg/kg .0.250 mg/kg .
0.500 mg/kg AKX ERME T 5 & 2 Ak AP
FALTIBERIRRANA —E MR ER, HEH—xn
il —on e R, R A AN 0.1 mg/kg
0.5 mg/kg. 1.0 mg/kg MILHKAMGS, UMM a5
(B EGT E AL D B i A — 2 e AU B
S, HTOC T AR 0 5 g0 KA 0 55 1 2408 10 1 52
Wi 3 2R DL o AR ST A B AR B A [ K
RN KATI(0.2 mg/kg. 0.4 mg/kg. 0.8 mg/kg)k
PRICHXNT 55 1 24 fa R L LR o3 Bl i i 4
LTI RERYRE MR, AT Sy 5 11 B4 058 SR AR R I
R S AR

1 HR5HE

1.1 SEIzEh#

F6 R A W SR 22 T RE £6020 ) ] — it
o PR AR A £ 400 2, AT (98.75+5.74) g,
HI 20x10°° ff) KMnO4 {8 15 min, ¥5)3 &
11 1(50 cmx70 cmx40 cm) " YIFE 15 d %1,
1.2 EIFER

GUOKAN . fBy . SO TR . SRah. BRKZ .
I Z4E . 06 . R A5 . YA,
1.3 SR

S M (total protein, TP). [ % H (albumin,
ALB) . #i] % ¥ (glucose, Glu) . H i = Hg (triglyceride,
TG). JH[# B (cholesterol, TC). — & fk & & MW
(induction nitric oxide synthase, iNOS). # & 1LY
B 1L i (superoxide dismutase, SOD) ., N —. i
(malondialdehyde, MDA) . % bt H ik it 4 fb Py il
(glutathione peroxidase, GSH-Px) i3] & Ity L F
At R Y TR ST T, DKIEIR . ERIR . oK

BRI AT Al
1.4 LIRSS

BT124S RS M KV T8 2 AL AR
RGE AR TE]); DHG-9245A I e, $UPeE i 5% XL T
PR (VRS 22 SE 0 & A BR A R ); HH-4 RIS
fE R K IE R (S TmE RN A RS A);
UV-2802PC 4840 n] W20 6 BT AL s L RHEF
BleE e A IRA ), SZ-1 BUBEIRIE S 88 (&5
ARSI AL B TT); SW-CI-IF i TAE G (RN G
A RATD); MW . 5415D & HE L
PL(#EE Eppendorf 24 w]); ST16R H¥ ¥R .0 AL
(Thermo 7~ l); Flash 4 KX L Ui GemEbn
{Y(Z% 2% Thermo scientific 23 ] ); 7500 HJE&HE & &5
B Tk % Y (7500 ICP-MS, £ [E Agilent
Technologies A Fl),
1.5 AR &

FF O AR O I 1 R, BrA TRk

Fz1 ANBESNERRIR

Tab.1 Composition and nutrient of the experimental diets %

JE KL ingredient A3 _group

Se0 Se0.2 Se0.4 Se0.8
14} fish meal 42.00 42.00 42.00 42.00
TiH flour 20.00 20.00 20.00 20.00
M) soybean meal 21.00 21.00 21.00 21.00
PEH starch 10.00 10.00 10.00 10.00
Se/(mg/kg) 0 020 040 0.80
3E9M rapeseed oil 3.00 3.00 3.00 3.00
%k Kz bran 1.00 1.00 1.00 1.00
R — 45 Ca(H,PO,), 1.50 1.50 1.50 1.50
£ Y+ B * 1.00 1.00 1.00 1.00
vitamin premix+choline chloride®
4 B ® mineral premix® 0.50 0.50 0.50  0.50

%7K /% nutrient level

Se & #/(mg/kg) Se content 0.55 0.69 073 1.05
HLEE A crude protein 35.85 35.85 35.85 35.85
MG W7 crude lipid 8.19 819 819 8.19

JBE/(MJ/kg) total energy 16.53 16.46 16.39 16.31

et 4 kg FRFS 4E4: % VA 6000 TU, VD 1000 U, VE 30 mg,
VK;0.46 mg, VB, 0.72 mg, VB, 5.76 mg, VB4 4.212 mg, JE R
27.72 mg, ZFR 27 mg, AHE 0.16mg, VC 55.8 mg, JJLFEE 58.8
mg, EALIETE 700 mg. ° 4 kg RIS H WG 4 10 mg, £F 30
mg, 2k 60 mg, H 3 mg, fill 1 mg.

Note: * Vitamins provided per kg of diet: VA 6000 IU; VD 1000 IU;
VE 30 mg; VK; 0.46 mg; VB, 0.72 mg; VB, 5.76 mg; VBg
4.212 mg; Niacin 27.72 mg; Pantothenic acid 27 mg; Biotin 0.16 mg;
VC 55.8 mg; Inositol 58.8 mg; Choline chloride 700 mg.

" Minerals provided per kg of diet: Mn 10 mg; Zn 30 mg; Fe 60 mg;
Cu 3 mg; I 1 mg.
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i3 40 F B, FEARARHEL ) A SEmb R i S
TR P2 BIE 0 0.2 mg/kg. 0.4 mg/kg. 0.8 mg/kg
KA, S AbRiCA Se0.2. Se0.4. Se0.8 41, Xt
HEZH HPOANES IR A IE 8 Se0 4H . 4 A ARRHAL
il A A S RE IR R R, MRS AN T AR
1 mm BFORCRGERL, MR R T-20 Cik
Farh o AR AEDE S (R 1),
1.6 EWigit5EFER

3 1 40 o ] AR DRI SR 15 d Js, R
PRI RR (157 D241 £ 360 J2, BHL AR E IS
WA, R 4N, BAE R 3
ANEE, BAEE 30, K908, BhELEHK
A 1A, BRI 1.3%M 85 RmR,
A 1 IR R A i K 57256, 24 h 7o 8 OREF
KIEREEENRE, B HBOKPR, RIE 1K,
SIS AR K pH 7.4~7.6, IR 14~22 C,
17 ERKEEREEBERHWNE

I 56 d JadEATRAE, AL 24 h, P
REE . R IRSE, S BUFRE . ML . MaiE .
SR, ATCE AR AR KIE VR, SR A K
UEACHAT WK AR T, PRICE &, HARK KA
it R

HAH % (weight gain rate, WGR, %)=(Z& K& -
WG )/ 46 F- YR EE > 100

e A4 K R (specific growth rate, SGR, %)=(In
ZRAR T —In WG PR )/ 57 K A< 100

A £ (condition factor, CF, %)=({&, g)/(IKk
K, em)*x100

7 K L (intestinal ratio, IR, %)=H# B /{4 5 x
100

1715 E (survival rate, SR, %) = 100xZK B/
WG AL

TH B} Z2 % (feed conversion ratio, FCR, %)=/
OB/ R ) AR )

3k ' 48 %4 (head kidney index, HKI, %)=3k & &/
R X100

[ AT B (spleen index, SI, %)=l [ & /{4 5 x
100

R £ (liver index, GI, %)=/ 5/ 5 x
100

B $8 4 (mesonephros index, MI, %) = H'&f

H/IAHE =100

Jis 1A 38 %4 (intestinal weight index, IWI, %)=
o /AR EE % 100
1.8 AR S RE

W55 1 241 f AT A, TR IR oy i T AR L
) PR ILA (L) 22 B0k R A fa e, £
HHEW LR 2T, JoE ol B 20 C
TRAF, ST A R PR, e kS RE
M4 E FEERE GB 5009.3-2016 £k HRK A
7E; GB 5009.4-2016 £ i K53 H9IE ; GB 5009.5-
2016 B AR I BT E; GB 5009.6-2016 £
HH i A AU A
1.9 mFELERRESAIERNIE

Fi R AT R UM, M 3E A 2 mL Y
JCH JCHENY EP &, 4 CAAF FEFE 30 min, &
> 10 min (3000 r/min, 4 C), W& FIEW THH
JCH JCHE EP &, JRA-80 CHIVKA HIRTE . B
HE At i A g TR 3R 6 B 5 0 i 7
FE(TP). FIEI(ALB). #AFH(Glw) ., Hih=
fig(TG). AH[EEE(TC). —F AR A W(GNOS)., #
A ALY AL F(SOD) . TN ¥ (MDA) . 4t H ik
it ALY (GSH-Px).
1.10 ##EaE

SEHGEIE R FH SPSS 20.0 AR BN Oy 2%
5317 (one-way ANOVA), £ HHER ] Duncan’s 2,
S5 B DY (HEpR I 22 (X £SD) KR, P<0.05 £oR
ZRWE,

2 ZEREHSW

2.1 HRFEXFFOREEEK TN

HI 3% 2 AT, SRR, HARASIN 0.2 mg/kg .
0.4 mg/kg . 0.8 mg/kg A KA i 48 5 T 57 HAE
i 1 45 2 2R KR (P<0.05), FEAR T 1 R R B
(P<0.05), XL B2 JC i & 520 (P>0.05) . H AR
T 0.2 mg/kg AYLRKAT 2 = T 0 SR A
1 8 2R (P<0.05), HARES AN 0.4 mg/kg F1 0.8 mg/kg
YR I E R = T 5T 1 24 A0 A R . (P<0.05)
SRR A KRN R BIE RS, RS 5F
ZA o fapRL GRS A& WS R R 0.52 mg/kg
(# 1),
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Tab. 2 The effect of nano-selenium on growth of Schizothorax prenanti
n=10; X+SD
20 5] grou
ZX index 7 eroup
Se0 Se0.2 Se0.4 Se0.8
A3 25 /% condition factor, CF 1.60+0.13* 1.58+0.11° 1.57+0.12° 1.56+0.04*
% /% intestinal ratio, IR 180.51+8.26° 202.40+4.61%° 216.59+5.56" 219.72+10.44°
WA K /% WGR 23.43+0.62° 30.11+0.26° 29.07+3.01* 29.16+1.84%
HE B K %% SGR 0.30+0.01° 0.38+0.00° 0.36+0.03° 0.37+0.02°
THR R B FCR 1.11£0.07° 0.87+0.01° 0.88+0.07° 0.89+0.07"
TR %)% survival rate, SR 99.00+1.00° 98.27+1.73° 98.00+2.00° 97.4542.55°

VE: [FATEEE AR R R 21 IR A7 7E 1 35 22 57 (P<0.05).

Note: Values in each row with different superscripts are significantly different (P<0.05).

0401 3 =—0.2795x2+ 0.2923x + 0.3079

R*=10.7934

o8 0.38 3
Q\O -
5 g 0.36
M &
ﬂij g 0.34
Q
i ©
%)
030 02 04 06 08
YA /(mg/kg) nano-selenium dose
(ES IR S5 R a8 SO N I SR R P R T
PN 0 Z K mE 5387
Fig. 1 Quadratic regression analysis of specific growth rate

against dietary nano-selenium supplemental level

22 PR FOREESRREEHNZMN

FE 3l 2N, SIEREZIXT L, HARESN 0.2 mg/kg
R KA B R T 5T S £ Sk B e HSORT LA
F5%1(P<0.05), HAREM 0.2 mg/kg F1 0.4 mg/kg
g K A R E AR T SE 0 S a0 g A 3R B
(P<0.05), HAthI4JC i Z Pk .

F 3 AARMEIFOREE EER[ERBMZ0
Tab.3 The effect of nano-selenium on immune
organ indexes of Schizothorax prenanti
n=10; X £SD; %

2151 group
Se0 Se0.2 Se0.4 Se0.8
S8 %0 HKI 0.05+0.00° 0.07+0.01°  0.06+0.00° 0.053+0.02°

Z8 index

MEARFEEC ST 0.15£0.01° 0.15+£0.01° 0.1940.02° 0.15+0.01°
FFRFEEC LI 1.75+£0.08" 1.53+0.01° 1.53+0.03* 1.62+0.04°
FUEFEECMI 0.44+0.01° 0.43+0.01° 0.44+0.03* 0.43+0.01°

T ARFEE IWL 1.89+0.07* 2.09+0.11° 2.37+0.05° 2.46+0.02°

TE: FATEEE LR R FR 41 R A7 7E 1 3 22 57 (P<0.05).
Note: Values in each row with different superscripts are signifi-
cantly different (P<0.05).

2.3 QKRN ST O RAE & AL P AR RIS 0

HE 4 N, SEREZIXTEE, HARESIN 0.4 mg/kg
g KA S R T 55 D M A LA oK B
(P<0.05), T H AN 0.2 mg/kg . 0.4 mg/kg . 0.8 mg/kg
YR AT 12 Jb 2 BEA T AR LA T Y B 7 i (P<
0.05), ALK I3 7 I0 0 3% 22 57 (P>0.05) 0 HARHGS

R4 GORIANFORBEANAEF DM

Tab. 4 The effect of nano-selenium on muscle proximate composition of Schizothorax prenanti

n=10; X £SD; mg/kg

45 group

ZH index
Se0

Se0.2 Se0.4 Se0.8

7K 41 moisture
K5y ash

Ag 1 lipid

FE M T protein

80.848+0.149°
1.322+0.002°
1.810+0.012¢

20.970+0.137%

80.631+0.333%
1.301+0.005°
1.619+0.014°

20.820+0.348°

80.390+0.113°
1.399+0.008
1.491+0.008"

23.700+0.273¢

80.672+0.056™
1.320+0.005°
1.485+0.002°

21.700+0.171°

TE: AT B AR A R 37 4 I AE7E (B35 25 52:(P<0.05).

Note: Values in each row with different superscripts are significantly different (P<0.05).
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Jim 0.4mg/kg 1 0.8 mg/kg #KiifE, WLNHAYE
5 2 2 T 5 (P<0.05),

2.4 R FORESMFEREMNENISIRE
e

2 5 T, SAERILEATEE, PRV 0.2 me/ke.

0.4 mg/kg. 0.8 mg/kg H KA g E 1IN T 5% 1 2488
AL R L H Il =R IR [ A (P<0.05),
0 AR T I T AR & (P<0.05), HARES M
0.8 mg/kg 2N KA & 2 H2 5 T 5 1 24N fa Il
H 8 (P<0.05).

xS PRWXFORBEEENE WIBRHENT

Tab.5 The effect of nano-selenium on serum biochemical indexes of Schizothorax prenanti

n=10; X +SD
2 index 4L group
Se0 Se0.2 Se0.4 Se0.8
BREE H/(g/L) GLOB 4.93+0.08" 21.7240.05° 11.38+0.06" 12.12+0.03°
M4 1/(g/L) ALB 17.23+1.86™ 15.4340.01° 19.21+0.82% 20.53+0.87¢
B M/(g/L) TP 34.25+1.02% 36.68+0.39° 29.27+0.81° 31.20+1.06"
% B4/ (mmol/L) Glu 6.17£0.05° 4.35+0.15° 4.23+0.15° 4.19+0.17°
Hh =H8/(g/L) TG 2.82+0.09" 3.45+0.13° 3.78+0.12° 3.71+0.12°
JIH [ B/ (g/L) TC 17.89+0.17" 21.78+0.47° 21.1440.33° 26.47+0.52°

W AT bR AN TR 2 4H TR A7 7E B 3 2% 5 (P<0.05).

Note: Values in each row with different superscripts are significantly different (P<0.05).

2.5 KT OREEMFRELIBERMZMm
HE 2 AT, BEE GRS R, 550
SN £ 1l 3 AL AL (SOD) . 48 bk H ki 4
16 Wy 1 (GSH-Px) Al — S AL & & [l iINOS) T 14t 5
PRSI R SRR e, HARWIN0.2 mg/kg

—
—
\S]

n=10; xxSD

—
(=]
oo
T
o

b

._.
=)
X
T
o

o a

N

—
[=3
(=]

AL AR 1H/(U/mL)
activity of superoxide dismutase
O
(=)}

N=J
\S]

Se0 Se0.2 Se0.4 Se0.8
N KA R/ (mg/kg) nano-selenium dose

b

N

—
EN
1

2 7=10; x+SD

§

—_
S N
T

(75

B &/(nmol/mL)
content of malondialdehyde

[T S I N N ]
T T T T

Se0 Se0.2 Se0.4 Se0.8
KA £ /(mg/kg) nano-selenium dose

& 2

e H Bk ALY BEE P/ (U/mL)

— AR ARG /(U/mL)

0.4 mg/kg.0.8 mg/kg FHKA i E 1M 1 1l ¥E SOD
M, B EIRAR T LS Y R (MDA) & 1 (P<0.05).
HHZIN 0.4 mg/kg. 0.8 mg/kg 4N KA i 2 18 i
T GSH-Px 7, 17 0.8 mg/kg 40 KA ] i} 2
ALY iINOS TiE 1 .

g 3400 .
'ioej 320 n=10;xtSD
2300
2 b
§ 280}
e a
g 260 a
B 240
o
2 2201
~E 200 1 1 1 J
] Se0 Se0.2 Se0.4 Se0.8
2R A5 B /(mg/kg) nano-selenium dose
2 45¢ b
£ 40} n=10;x+SD
5 35t
8 30}
5 25G
g 20+
E 15+ @ 2
3 10k a
4 I\
25T
3 0 . . .
Se0 Se0.2 Se0.4 Se0.8

A AT 77 B /(mg/kg) nano-selenium dose

i TIPS By B EAY RN IRCE R g aNiuE AL

FEAE P L 7 5 B ] 3275 25 53 12 %5 (P<0.05).
Fig. 2 The effect of nano-selenium on serum antioxidant indexes of Schizothorax prenanti
Different letters on the column indicate significant difference (P<0.05).
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2.6 kWExFORBEAIATSEH N
HIFE 3 AT, Bl KAl & mACE I3, L

PRI VR ) e S B T R A, JF ELFE 0.8 mg/kg

BF, AL H T A 5 e T AR 4H (P< 0.05)

b

o
=
S

n=10; xSD ab ab

e
=
S}

a

o
—
—_

(=3
—_
—_

o
=
S

JULPA Al B/ (mk/kg)
selenium content in muscle

e
_
o

Sel Se0.2 Se0.4 Se0.8
AN K A5 B/ (mg/kg) nano-selenium dose

P 3 GR35 111 2 e L PR 0 5 1) S
FEIE & b 07 B AN ) 3878 25 57 b 35 (P<0.05).
Fig. 3 The effect of nano-selenium on muscle

selenium content of Schizothorax pregnanti

Different letters on the column indicate significant
difference (P<0.05).

3 it

30 MKW FOREEEKBFIE
W AR K AT REEICE", Zhou
2 VDL ol oK il A S 5 Al 4R R AR MR SR R AR A
(Carassius auratus gibelio), %% 545 1 A X,
R MA T, FENE IR, S RAAM
e, 0.5 mg/kg 49K BE NS B 2 $2 = il (Carassius
auratus) i AR H A & 3 D35k, AP RITEY)
4T 7% 411 (Rachycentron canadum)!'®! . ## (Cyprinus
carpio) &Vt R Il kAR, ELA At AR K
AE . AR 22804 . Nugroho 2557 35 1
Y KA BEE $ 5 R ZE IR (Cherax Cainii-Marron)
JriE R OR, RS AR REY, 5
FERBADR E,  FHORER I 3 b0 Sk (0 40 oK A G 2 4R
1R T R ) R e AR R, BRI T R R AL
HARAS AN 0.2 mg/kg AN i 2 4 = 5% 1 240 0
(IBEEER , FHIIA A AT RE AR T fiRk i
B NRE T, R T SR R AR AR
3.2 KW FOREEREREBHNZME
7 BIF 5 3 B 40 KA T DL i ML G e N 25
H1, BEHUATURAE 1 S A e R R
RGBT R bR, — e i B R,

BLIAR G Bk b 2021 FE Saffari 2522 A5,
WL 4 KA )R} 1) £ HE X B2 B R A 90 &
SRR B, DR G KAR o] DL AR 3 38 19 5 B,
PRIPEENEN M LM, ASZE T, HARR
i3 iR £ 0 0 K b G N 5 11 40 0 7 g
B HARESIN 0.2 mg/kg ALRAN AT DL &40 55
FIZLE 0L B R 5L, Y H RIS IR 0.4 mg/kg
B, 5% 11 2240 fA 5 A s B i 25 0 T, 3 3 i e
PEMIRIR
3.3 R XT ST O RS & AN P 4E R B =2 i

iR L IR 2 R o3 S PE A fa A S SRR Ol Y T
BRGNS b, BRI 0.4 mg/kg Fl
0.8 mg/kg AKANES, 7 2LNE 6 LP & i
PR TR . 2 H RSN 3 AP E K
B, fa AR NLIARE G  E RRAR . R F
W5 R, R UK KA 0.8 mg/kg B,
K95 75 #8540 11 (Cynoglossus semilaevis Gunther)ff
TR B3R A TRCR 35 v T R R i 255
SR, SXTRAME, W 0.2mg/keg 44K GE
I 2 = AR 90 % 8 (Eriocheir sinensis)HLZE &
. de Riu 252 Tashjian 22 WFT 147 (Aci penser
transmontanus) 4] £ & 38 fifi 2 ) Rl £ i3 i,
RN Egi s (A e b Py CE e b R T N
PRI, 55 01 SR AT 9 KA 2 AG 558 5 B WU
R, MRS 12t B R A, MRS
TR, T Ashouri ZE" 2 RIFSE 28, Rk R I
0.5 mg/kg. 1.0 mg/kg ZHKARGEF, SENLA M E A
J . BRI 91T W 2 AR Ak, T RE R SC 5 fa Y b
FHAS AN A AR A K R AN TR P Bk, AR B —
LHIBE
34 WARMEXFOREBEMFTENELIERD
A

ML ¥4 & 8 (TP) 32 i F S 4 B & i, #t
FVE (R | PERE ) . R TAE SRR 2
I RFE bR, BRER 1 5 B R s (i s e RSP, i
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FEHH, HORESIN 3 T ) 2 40 KA S 5 48 n T 55 1
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FERA DR S NG KA AT Bl T e S 1S4 £ 4k
ARG PR, 2ot 8 IR R G e iR o
3.5 ki FOREEKAEFENZE
HLAA 1 8 41k 90 15 A il (SOD) A& — Filv il
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e it 48 Ak T (G SH-Px )2 14 P 85 2 480 1 1y 4
) FEYUE LR, T IR RE 2 St Ak, 2
#E H,0, 0P T (MDA RS T S AL i f
A, AR AR B A AR R i
S — A AL A A BEANOS) S A T 4 0E IV (1 F %
iy, i TR SR LA s T ECY iR
AALBI R G R A EEAEH, T LUERLIAA
H3E, R PRS2 3 E DY, Huang 25058 %
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i, WA LA ST GSH-Px BB 20 {4k 8 Ak 4
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R, {0 . 2041 GSH-Px 1% 1T+, 4 a4
P FE S T80, B/ R SE A v e B 3,
R LA ERE,
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LA, T T UE A AR bR 75 40 K A X
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5 75 S PRI 9% 2% WA 490 KA Rl 434 2 1 8 4
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H YK mg/kg. 0.5 mg/kg. 1 mgkg. 2 mg/kg)
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2 W Bt 5 DR b R KB 5 S ARG, S5 0 R £
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0.8 mg/kg ik 3| B E M=, 5 Lin 2P Han 256141
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T RN RRAIL N 4 A A, ATl 5 1 2408 fa LI
il 5 s 3G .
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P TR RE /) o B T AR K Ry el A
BRI G, FRAT T 1 2L £ ) fek b 94 K g3l TR
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RE Ty, HEFF 7 10 2L A0 4m]Rk b G4 KA Y 5 i oy
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Influence of dietary nano-selenium on growth, muscle composition, and
serum biochemical and antioxidant indices of Schizothorax prenanti

LI Yanhong, ZHANG Feifei, HUANG Lijuan, SHI Yanping, WANG Yi, LIAO Maowen, WU Yinglong
College of Food Science, Sichuan Agricultural University, Ya’an 625014, China

Abstract: The present study aimed to determine the effects of dietary nano-selenium (0.0 mg/kg, 0.2 mg/kg,
0.4 mg/kg, 0.8 mg/kg) added to feed for eight weeks on growth, muscle composition, serum biochemical and an-
tioxidant indices of Schizothorax prenanti. A total of 360 healthy Schizothorax prenanti individuals with similar
body weight (98.75+5.74 g) were randomly assigned to four groups with three replicates per group and 30 fish per
replicate. Fish were starved for 24 h before sampling, and body weight, length, and width were prepared for
measurement of growth indicators. The head, kidneys, spleen, liver, mesonephros, and intestines were prepared for
the immune organ index. Muscle was prepared for body composition analysis. Blood samples were collected from
the caudal vein and were used directly to assay indicators in the serum of Schizothorax prenanti. The results were
as follows. Compared with the control group (basal diet), specific growth rate (SGR) and intestinal weight index
(IWI) were increased, and feed conversion ratio (FCR) was decreased, with the increasing of supplement of
nano-selenium (P<0.05). Weight gain rate (WGR) also increased when diets were supplemented with 0.2 mg/kg
nano-selenium. The intestinal ratio (IR) of Schizothorax praenanti was significantly increased when 0.4 mg/kg and
0.8 mg/kg nano-selenium was added (P<0.05). Additionally, the crude protein content of muscles was significantly
increased when 0.4 mg/kg and 0.8 mg/kg nano-selenium was added (P<0.05). Compared with the control group,
the serum globulin (GLOB), triglyceride (TG), and cholesterol (TC) content of the fish were significantly in-
creased when diets were supplemented with different doses of nano-selenium (P<0.05). At the same time, the se-
rum superoxide dismutase (SOD) activity of fish was significantly increased, and the serum malondialdehyde
(MDA) and glucose (Glu) content of fish were significantly decreased (P<0.05) in the Se supplemental group. The
serum glutathione peroxidase (GSH-Px) activity of Schizothorax praenanti was significantly increased when 0.4
mg/kg and 0.8 mg/kg nano-selenium was added to the diet. Serum nitric oxide synthase (iNOS) activity and mus-
cle selenium content was significantly increased when 0.8 mg/kg nano-selenium was added. Taken together, the
results showed that nano-selenium had certain effects on the growth and development of the fish, and that it im-
proved muscle quality and serum antioxidant performance. The optimal levels of dietary nano-selenium supple-
ment in Schizothorax prenanti were estimated to be 0.52 mg/kg using quadratic regression analysis based on spe-
cific growth rate. Through comprehensive consideration of growth performance, antioxidant status, and lipid me-
tabolism, the supplement level of 0.5 mg/kg nano-selenium is recommended in diets of Schizothorax prenanti.
This study provides a new theoretical basis for the development of nutritional feed for Schizothorax prenanti.

Key words: nano-selenium; Schizothorax prenanti; growth performance; muscle composition; antioxidant
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